High-level expression of nonglycosylated human pancreatic lipase-related protein 2 in Pichia pastoris.
The human pancreatic lipase-related protein 2 (HPLRP2) was produced in the methylotrophic yeast Pichia pastoris. The HPLRP2 cDNA corresponding to the protein coding sequence including the native signal sequence, was cloned into the pPIC9K vector and integrated into the genome of P. pastoris. P. pastoris transformants secreting high-level rHPLRP2 were obtained and the expression level into the liquid culture medium reached about 40mg/L after 4 days of culture. rHPLRP2 was purified by a single anion-exchange step after an overnight dialysis. N-terminal sequence analysis showed that the purified rHPLRP2 mature protein possessed a correct N-terminal amino acid sequence indicating that its signal peptide was properly processed. Mass spectrometry analysis showed that the recombinant HPLRP2 molecular weight was 52,532Da which was 2451Da greater than the mass calculated from the sequence of the protein (50,081Da) and 1536Da greater than the mass of the native human protein (50,996Da). In vitro deglycosylation experiments by peptide:N-glycosidase F (PNGase F) indicated that rHPLRP2 secreted from P. pastoris was N-glycosylated. Specific conditions were setup in order to obtain a recombinant protein free of glycan chain. We observed that blocking glycosylation in vivo by addition of tunicamycin in the culture medium during the production resulted in a correct processing of the rHPLRP2 mature protein. The lipase activity of glycosylated or nonglycosylated rHPLRP2, which was about 800U/mg on tributyrin, was inhibited by the presence of bile salts and not restored by adding colipase. In conclusion, the experimental procedure which we have developed will allow us to get a high-level production in P. pastoris of glycosylated and nonglycosylated rHPLRP2, suitable for subsequent biophysical and structural studies.